KOREAN PATENT ABSTRACTS (KR) 
Laid-Open Patent Publication (A) 



(51) IPC Code: GllB 20/02 

(43) Publication Date: 25 July 1998 (11) Publication No.: 1998-032551 

(22) Application Date: 4 October 1997 (21) Application No.: 1997-051098 

(71) Applicant: Texas Instruments Incorporated. 
(54) Title of the Invention: 

Method and System for Limiting Current Supplied to Read/Write Head 

Retract Circuit 



(57) Abstract: 

A method and system for limiting a current supplied to a read/write head retract 
circuit are provided. The system includes a temperature sensor 75 that senses the 
temperature of a read/ write head retract circuit 53 of a disk drive. The temperature sensor 
75 generates an output signal that indicates whether a current temperature is lower than or 
equal to or equal to or higher than a critical temperature. Also, the system includes a 
voltage controller 100 that applies a voltage to an actuator motor 54. The voltage 
controller 100 receives an input signal generated associated with a signal output from the 
temperature sensor 75 and adjusts the voltage applied to the actuator motor 54. According 
to an embodiment, the system includes a hysteresis circuit 88 that adjusts a critical 
temperature of the temperature sensor 75 when an output of the temperature sensor 75 
changes. The hysteresis circuit 88 prevents the system from too rapidly oscillating around 
the critical temperature of the temperature sensor 75, thereby reducing unnecessary 
abrasion of elements of the system. 
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(30) ^^a^s- 
(71) saei 


60/028924 1996^10^04^ DISCUS) 
qA|-::^^°l::bM^ei^e]5ZtEllOIEIE IBISHI .Slfil 


(72) w'^xy 


□R SjAK^ e^h^ in^ a'^W e{>-2EE||>^?J|0| 1*3500 
»|^B|01IE?JE?li. 


(74) [HEI°' 


□R 75044 ^Ah>^^ ^»-?HE EI-OICHHai^::^ EEj-OlM 5902 







^ ^'S^ ^lE EIM2-i^E ^|^( read/write head retract eireuit)2j 2^ m-^ d, 

1 XilStj-Q. 01 Al^ij^ LI^B EBhDIM BW7\m ^!E EIM^JIB t|^(53)2J ^Iti" 
^E ^Ai(75)M it^t^CK 01 ^E {dlAK^i^)^ ^E7h ^7^1 2E 014^ E^ Oluiei^hM 5A|^^^ 
Ai^M ^•"^AI^iQ. Et^, ^'■71 Al^y^ oH^CHIOlEi aEi(54)CHI 21°^^ °]:?mh^ B"^' &^:?I(100)M 
itl^CK 01 ^l^"- B^I^KIOO)^ ^E iliAi(75)2J g^^^o^ g^hEi o.^ ai^:^ ^.ai^^ 

01 ^q AjsCHI ^^^^01 ^-t^^OilOIEI HEi(54)()j| ^Z^m ^gt^EK ohU^J ^'Al ^EHOilAi.. 

M±^^ ^E ^liAi^ ^^01 SSI im 2E ^yAi(75)^ ^EM ^g^h^ ^I^EilEIAI^ 

tj^(88)M 01 ^|:6EilEIA|^ il^(88)^ ^'71 ^E i!IAi(75)2J ^E ^^CHiAi 



E 1^ 51-E U^B. EBfOlM .Ali^iJ^ Si^l M^E. 

E 2^ 'B^n\m ^ie eim^^ ^^oj j^^^ k\^^s\ e^e. 
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38 : Lmm >J2 X]E\ 5|S 

40 : D/A ?!bHE1 

42 : EdhOlbH S 

46 : g 

48 : ^SM SE1 XilOi 

50 : ^-ij^OilOia QEi SICH 

52 : xixi 

53 : 5|g 

54 : ^-iJ^OilOIEI SEI 
56, 58 : a-W 

60, 62, 64, 66 : MgHXI^EI 
68 : 2S 

70 : m\m^[ M?HX|AE1 
72 : PXHy FET 

74 : h:E 

75 : ^£ iliAl 
76. 84 : ojUIEI 
78 : pxHy FET 
80 : nlHy FET 
82, 86 : biE 

88 : BI^EilEIAI^ tl^ 
90, 92, 94, 96 : FET 
98 : @1 E2HX|^E1 

100 : 5lS 

102 : 

104 : QOI^E 

106, 114 : M%^7\ 

108, 116 : HFOIMEh ^eh^i^eI 

110 : 

tlS(read/ttrite head retract circuit)^ 2^ THIti" ^'"^ ^' Aliil^yjOll ^^^^ 20ICK 

^hE Pi^liiH EEhOIMDilAI, DllOlEi^ 7i[y\ AIH^^ ^EH^ Pr^H S^^i-CHI 7\ 

^^ip-. ^£12 DIM AlHii:^ U^B^mA] ^^^2.^ UEI-y-Q. LilOlEi- 

^lEOli B^EIH, A^^B] atKHI EigithEK P:63:;?|- E"^/:?!^ tFj|Eu|-QilA1 ^ISt^^^AN, B^/y\ 
m iFllE^ P:i:32j seCHI S\m CHID! ^>^(thin air cushion)^»-CHI Ai tiltSti-P-(f I les) . [CJ- 

^^•^ Ah^ ^th^ 1^ UPLHH, AF^ 5:1^ OS^ UEHdlQ. 

5^EI^ miOIP^ ^^-tlul-:'! ?I^HA1^, P^HEj S^^S^E12| S=/:7fS i5||coj y^^^j^ 

^HIQIEIO^E.^ ^^P". 01 bHxl^ 3g EEi(VCM)^ ^£12 ^-^i^QilOlEi SEiOil BJ^H ^S^iEF. 
010 ihS^I-OilAi^, ^lE^ aiOlEi:?!- 7I^E|A| S.^^ P^321 S^o^ ElM^HEg^i^ 

01^ EEmiM^ 3^01 im, ssioi ^^o^^ m, e^ EEhoin^^ ois AhgAKHi ^^h 

D:|-U(parking)l UHCHI 4^ SiP-. 

^lE ElM^i^M?^ OlEj gRei-AI Sl^g 3^^, ^ AI-gAhCHI ^^H ^FE P^H EEhOIMM EI-U5H2AI- M 
im. DIE S^^^EI^ y\^Q\\ Liym B^/ym n^W CHti- CHGIAI (potential damage)^ u|5^:7| ?| 

5^/:7l^ ^IE°| 73^ ElMetl'^jOl ^fiS^Q. ^E P>rH EEhOlM 3S!0| S^l Bill 0|3h 



9-2 



^1998-032551 

^ B^/y\m n^J}- A\^^^Q±B. S3?|2| OilGH ^^^^Al HltS^PI UliSlHL 

ME^ E|E?ii>yoi ^a^m. mb^ qi^h tis stii eiip^ 

30il #M(crash)l 31010. SqOI ^^EMU 3^, 2HH(iand) 

^lE E|^2H/^ gOQII OHEQ,|Q|£^ -|^OJ Gt7|A|&Eh. 01 

tl^ ¥MBJ gtl-M 0|::?|AI?1I1, tl^EJ 2£ ^5,^ &3A!^LK 

7\ t\B U±B. EEI-GIM^ E^ ^EMlh ##oh?|| uHS. E^ ^SMS^EI ^^Dl&ni- 

mmmn ^q. oi efb^ gi^h ssfe'-oii ypii eioi, ei^h E^^/?m ^ie 
B ^'s^ SQii oi^cHS ^s^. B gsH :?i#Ej eg iti-e ^^ofe 

B^O\m ME ElM^ilM tl^ej 2^ AI^SM ^St^EK 01 A|^^^ EI^H EEI-OIM 5^/91^ 
ME EIM^HE tl^Ej S-AI^I-:?! ^It^ ^E ^k\m ^t^ti-EK SE i!!A1^ oi4^ 

E^ ^k\t\^ ^-ahaI^icik 01 Al^gjg Etl" ^-^t^OIIOIEI SEiOII EJ^hoF 

m\ll. dsW! gg^FOi ^H^WIOIEitHI ^Stl-EK 

§FL|-SJ ^Al ^EHCHIAI, Al^^^ ^E ^k\^ ^^01 ^t.m m ^E {liA-j2J tl:^:: 
EiEIAI^ (hysteresis) tl^M it^sJ-EK 01 ^Ir^^EIIEI Al::::: AI:6yjOI /cii;^^o| oi;j|| goj- ^5 

Eti". B ^'SCHI [[fE i.^^/:?!^ ME EIM^M tl^EJ 3^ «^SD| X-l|g£!Q. ^i-:?! ^^^^ 
idlAi^ ^EM ij-7v|3|-0j, ^E7|- ^E Ol^*- E^ 0|5F°i:?hM 5Aj^h^ {^^M Af^^^^ 

Ai?i^ ^E {diAiEj 0^ ai^ei- §^^^a^ dsiM 2sr E^^:?l(HIAi 

E^711; il a^ <y2(HI ^S^FOI ^sj^OllOIEI SE1D1I ^"^m Ah^^a^ E>-?1tM ^HIt^EK 

B ^-SEj :7i#^oi 01 B^n\m me Ei^q^ ti^Ej 21^ iwy} 2.' ai 1:^:^1 m xiisti-Ei-^ ^ 

OIEK B ^"SEi 0|g^ A|::^^OI "-2H^[H|0|Ei EEiEJ dl^^-HE ^j^oj 

uhOt. tISEJ Sh^l ^"-Alti-EI-Eh^ ^lOIEK B ^^SEJ £E EFM :?ia'^Ei Ojg^ k\^^\^\ Uh^M ^^A|5F 

3AiE, ^-^l^OjjOIEI SEIQil '^DhZ^E] g^ShOl, ME E|EEHEe 711^ Al^E!>ij ttCf-EF^ 210IEK 

B ^'SEi QE :'i#^E] ois^ Ai^^oi ?ii°r ^^oiiAi ^mm s^^E^ ai^:^^ A|-^^I 

m ^^tm. Al^g! ^^21 Mgati- DFSM ^^A|*1DE|-^ 310IQ. 

B ^'SE| b^^^3|t^ ^'Al ^EH ^' ZIEJ 0|gO| E 1 S E 2^ ^^t\^ ^SEIH, E3g ^' CH^ 

E 1g B ^-SOil [Li-E 2^^°] ohE EI^H EE|-0|^ ^L|E(io)^ m]\ M^EM UEI-yjEK S^E E| 
^3 EEhOlM ^LI^(IO)^ tl2^ ±LBm{\2)^U ^4:EJ EI^BdDM ^lit^LK 01 ^EM^ 

aEi(EA|5|-A| StM)01l EJM tISSEK 

^ EI^HdD^ EI^HEI ^f^^^^Oil kV\ 7\m ^^U. B^n\^ ME(14)^ ^-il^CHIOlEi 

^•-(16)^^011 ^imH. 3^ SEi E^ VCM(EAmiA| ^^OHOIEI SEiSh ^7;|^h01 

OI^^IEK BWJ\m ME(14)^ EI^H(n) S24^EJ Al-^ ^t.m SM^i-EK Ah^EJ Sth^ ^ix| 
^^J\{\m\ EJM ^^AI^iEK 217:1 e^:?l(18)^ 5.1-^ xHy(20)^ M-^m ^^tm, 

01^ AisM E|5Esr|-Il H^AI 3^ <ys:S TJlEltj-EK E|E IH^ (20)011 EJM 4=tSEI^ ?I^E| ^ 
BlI^ ¥g ^ dlEIUI(Viterbl) ^^7\m OlgSFOj 5|CH 7h3 2^00. 

iliy(20)^ ^li^t- JQS ^^(24)M Stmi-^ M^(22)aS EISE^ D1I0IE1M MtHEj-. ^14^ US ^ 
^(24)^ miOlEi:?!- sigt.^ EI^HS^EI ^ SAE^ iHa(20)2F HAiSEK M^(22) 

^ cE*^U3E^ QIOIEiM A^E|3^J2, B^ xHyCaO). DRAM^L|E(28), SRAM ^LIM(30), MEHAI DilEEl 
°L|M(32), S! ElAll <y2_7^E| M^(38)3^ IHAi^h^ 01IOI<i^ 5|S(ASIC: Application- Specific 
Integration Circuit; 26)M iitJ^lEK 

B^ tm{2^)^ o^y^n ^ehej eihe^ QiioiEiM eiaii m^m)2.^ ayiEK oi 

OI-b^^H/EIAIKA/O) 3B1E1(36), EIAII 7;^E| t|S(38), ^ El All/0hk'^3(D/A) ^biiEi(40)l 
^t^t.»-EK EIAII :^-|EI M^(34)^ ^' ^^OilOIEI ^IM ^Ei:'^ 

M iAI^I-- g|(46)^^EJ ^SM SEi SilOl M^(48) SI ^-^^^QiiOlEi EEi XilOi M^(50)£ 

^ ayiEK ^(46)^»-Ej AiAi M^(52)s 2^01 s:^i7:i E^ e^/:?! 

m ME eieehe:;|. qi-^ go^ gojg sLiy^i^jQ ohequqi^^ s-(i&)e EiM^ge^^ 21 

AIAI 7\^m ^tH^^CI-. 

EEl-OlbH ^(42)^ ii(46)a^^EiEi AjsOlj EjM ?:1I01E|^ ^^^'k\^^\m ^^U. EEI-OI 

yi si(42)&^ ^^ EaHxi>^Ei~ as^Ej ^ae ^jj^mioiEi eei^ s^g g^^i-oi Ei::^B(n)Ej 

tia ^El SAIul-n. S'^/:'!^ ME(14):?^ CI^HdO^^OllAI MqaS^EI QIOIEil 5 
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^tm SID. 

E 2^ «!J^011O|E1 SEi a 2^ t|S(53m LhEHdjQ. »-!?^M0|E1 eE1(54m ^E^imS. t^SKDI SE 
= ^Sl(J2)g^E1 2jeofloiE1(53)M OimA|?ISs gSfSKM, 5^/9|s SaE(14)7F CI>:3(1I)2J 

2i asif i2»sH)i a^asE^ *ia. oi ^igoiiAi ^ was u^2^ ^oi, 'js^moiei aEi(54)s n b 

»(56 a 58) gfEKW 2!?Ja aSOII ggtW. M€JCH, 2j^o^|Q|E^ 2e1(54)S e»(56)7f BW(58)aD 

E mm sum mm ^ss(i2)s %ma B^om uBom omwrn * sin, ^XK56)7^ etxkbs) 

°OllAi. ajSOflOIEt ElE1(54)7f »^/7m OlSAlS 4= h:E(56 S 58) ?fBS| 

S^EI 5^1 IIH- SHB(n|0|Ei aE1(54)2| gfi^s 3» eaHX|±E1(60 - 66) S 2S!(68)(HI °i5H 

xfloiiip. 3^ Ea7a±Ei(6o ~ 66)= Ee^oim s(42)fe^ott £^lo^= sfli Ma73iEi(FET)oia. 

MS!X|^E1(60 S 62)2J EMSig gS(K)WI S^ISjog gtHEIH, ngsj 2j.2f ^=(56 

S 58)0(1 27|5!£S glf^Q. ^^ Ma!73iiE1(64 S 66)SJ S?3EII!, nm^ Eai°!^ 2^2}- 

kE(56 S 58)0a S^SP. 2§3 E»!^iEK60 ~ 86)^ HISJ 2} JHIOIMDJAI 

Al. aj^OllOlEi EEI gJMg §ei(50)(HI 2|$B SSS dSOll 2|*8 XyCHSP. Oil SIOl i!2S E^ S 
gXI;i:E1(80 ~ re)g a eaSSfe 4?H2| SEl^teSI- mOI(high) a S?(lo») dSS OI^CHS 

twacH, B^/:?m mB{H)7^ Q±3.o\)°i S2f2e tfsra omtm m w. ^^nd^Eim a 66)^ 

SSaU, Ma!X|:i:E1(62 a 64)^ g2. = SQ. 01^ ii:E(56):?h 2iilJ(68)(HI SUSB Il<2^m 2i?fl 

9^^, 1eE(58)^ SXISQ. Est, 5|iE(l4)7} P>;3(n)2J 2|^^S OISSW 1 (111. 

ee!XlibE1(62 a 64)^ SSEIil. MSiXlii:E<(ai a 66)= ea^SQ. Em/ym S|IE(14)°J 0I§0| 
m&n 4^21 gSHXI^EKK) ~ 66)= 2^ i!2=SQ. 

4^71^ Em/y\m semaisi 9!is(hioiei sei(54)°j m& g^i-i s^/^is 5jiE(i4)7i- 

a^EA| ameiMsiot ^iroi aa. 3^*^ om ums Pi3 Eaoi« su£(io)Oii cHti s 

^ E= EEWISl ttt3(park)A|9PI *ltt A^SX^2| figg Si}t!-P. 

siiE EIMa5E:?^ ga^g- go^ M?HX|iE1(60, 62 a 64)= g^^tll!, 3» 

M?HXI^P(65)^ ggsjP. imAi, !xECS3)= SAIiJP, E2HX|^E1(60 a 64):'|- 2:E£PI UH^Oll, 
ic:E(56)= SSj(68)]U QXIS^EI S^isjog ggEip-. [QefAl, ii:E(56)^ b|•2^ gOL SST 

Ef^ 5ie(100)g t|e(53)°| UCH:^ itS^I sSE(fioat)l 01^71- 

M2}X|ii:E1(70)= lOilAI ^Sa= gOI, SE @S M0|ii-0|D|E1 S£f(V„)S 0I0IE1 
gXI Umiga MSJXIjiEIOICK 

2HXl^Ei2j S^Oia. E 2011 SEAIS mmki. M?hXI^E1(70)2J E!^ Va£^ -2r)V/*c£J 2E 

M?HXI±£i(70)^ ±XHS^ ^ 68)S Xilljt^ ilS(53)'^ OB 2^ i](46)^H)il yHxIS 

HF£^ 9-^ t|^(100)CH} 2^m ^L^^ ^i^Ofl 2J§I1 IgEICK 

asrs ^soiiAi MgHAi±Ei2j eg Va^^^ aer oi^^oi eise^ ^§sjq. oi MoiiAi, ^aAi 

Q. imM. ^^7\ STUXKOI WMAi^ %^ 150t:)g ;Sim5!. V^S 715 SST^S 

S^EIH, ^?HAI::^£i(70)^ §23 CK 

^»jAI:ir£i(72)^ pXHy Sl^ M^H Al:i:E1(FET)0IQ. MSAI^Ei(?2)^ ±2.±^ 2IS(Vcc)0il 
£1^ 9.^9. ^ai2J^ eanxi^Ei (70)21 l^EiM g^SD. M2>j;^li:iEi (72)21 TijOl^^ §HmiOi^ 2^1 
M ^?HA|±£1(72)7^ gSgS£SAi gSTEITfl tTCK 01 MMAi, MS! Til ^Ei (72)^ ^ 84 

§a^M 5^WAi^tQ. 

]§?HAl:i:£i(70)^ HHJ mO\± S^P^ A^xii @S ^im S^WL £2HXl:i:£i(72)Qii 2|^S 

5E1AI?I£ES /MIHSIQ. a g2h MeiAI^Ei(70)7h SSI 3^. ixE(74)^ HS^IOilAi 
^S^IS «aSCf. COEI-Al, Ea!X|:±:£i(70 72)^ lrE(74)0ilAi2J mOI/S? SE 

?E a!Ai(75)2J pxey FET(78). nffla FET(80) S h:E(82)l ^U\m^ £lbil£1(76)2i 

Dfl SSSQ. FET(78)2| ±3i^~ VccQII S^EI^ □ B^\2}^ h:E(82)M S^^'D. FET(80)2| 

gAICHI g^9^ etS. 3 EMeiS kE(82)CHI S^SCK FET(78)2J TilOlM^ "^33 
kE(?4)()ilAi2| FET(80)2J m\^^ hiE (74)011 Ai2j 4^iJt^a. [[fEFAl, 

kE(74)WlA12J 2?|7|-^mig Uli, MIHAlilirEKTB)^ S^^EIH MgjAI^EiO])^ @S ElOi. hiE(78) 
# gXIAIgJCK h:E(74)(H!Ai2J S^|7^ Ulj. MSIXI^iiEl (78)^ eS£i:Q eg!X|^Ei(80)^ SSE 

9-4 



^1998-032551 



E!CH, !rE(82)M Vec^ EITil t.^L[. 

2]b1E1(76)°J 01 ejbHE1(76)2J ^^ti" o!BiE1(84)2J gj^Oil S^^CK CCI-EW. 

h:E(74)?F S^0I3A1 kE(82):'h tmm °ltilEi(76)2| b:E(86)S S^OIH, hlE(74):?^ ^FOI 
013 Al hLE(82):?h Uii, h:E(86)^ ^miOlO-. 

X1I2 2lbHE1(84)^ FET(90 ~ 96)^ Ol^OiS ^Ixi^EilEI A|::i: t|^(88)011 SS^Eh. FET(90)^ Vcc 

Oil 2:^1^^^ S FET(94 96)°J EEiieill- FET(92 S 94)^ 71IOIM0II S:?!^^^ S^S 

EBlieil §>^ piHa FETOILh FET(92)2J EEHS!^ h:E (74)011 S:?|S{o^ g^gji, pet(92. 94 a 98) 

FET(90)2] TIIOIM^ M?HX|^Ei (72)°J §gt^ SHhOIOl^ 4^<Mu|01, gSWS^^Ai ^ 

SItHIK naiLK FET(90)2J FET(90)(HI 2|^B E#a SS^h M?HX| AE1(72)(HI °)oH EgS 

D E|ES(0| 3° °f 5M) 

FET(92 SI 94)^ ^^ZlEHa E2hx| >rE1^A1^ FET(94)2h DlEi EaHX|r^rE1^Ai2| FET(92)M i;>^ 2^ 
□lEISAi g^^^L^. 01 (BIOllAi, FET(92 S! 94)^ FET(92):'F FET(94)£J S^g gy^^ ESAI^'IES aieh 

acK 

FET(96)^ FEimm ^oH ^^^i ^1^011 CH*^ ^W:?l(shunt)SA1 ^^tlQ. ImM. Ife^S] B^/7\m 
MB EIM2-i?Mg, a^:?^ MHHAI±EU70)^ £jg 0|5^^ 07^!^ [H, kE(74 ^ 86)^ HS^IS ^ 
T^ltm, FEr(96)^ eStlCH, FET(90)^¥Ei S?:!^ ^:?IA|^Q. CCFBhAi, FET(92 5! 94)^ 

01 ^01 2 ?3S DIEI^ bl^S &^EHS fe^^CK 

ZlEiLK M?HA!::^Ei(70)^ ^E:7|- 3 @^ a^oj] ^^^^h hiE(74 ^ 86)^ sH^^H^ SAIEITII 

EI01. FET(96)^ ^^^^QK 01^ FET(90)Qil 2\M E#^l E^ S^I^h ^^nSHS FET(94)M #oH ^^^11 
^ ±s?fl tJ-Q. Zl FET(92)^ 3dH^ E^Zl^HS 2^. E^ G| WIQIIAI^ °f 15M# EeAI^Q. 

M?H7:i^Ei(70 i! 92):?h h:E(74)2h SAI AhOIOIl S^EI!?! [IH^CHL DlEi MaHXI::!:: El (92)011 2]M 

El^ 2!^^ ^2HA|^Ei (70)011 E#^ ^^^AI^Q-. 0| Oil Oil Ai, FET(72)0il ^tH EM^l 

84M^ IS^^M EmAI^I^ FET(92)aK UDIAI E^AI^j^ EaHX|^E1(70) Aj-OjOilAI 

Q. 

^ lOilAi, EEH7;|>.E-I(70)0il Eg^ ^i^(le)^ i^^^ Vbe^ T^^UI^IH, HEIJQ. 8*c gE 
M?HXI:i:::Ei2j T^i^FAI^lQ. [I>EMc|. 0 1 :^ Eil El A| i:^ ^1^(88)^ ^If^AI, JE 

5HAI^Ei(70)2J SE:7h OiAho^ n ^E^ M2HAI:^En70)?h ij:£EEi:?l 20i! 

^ 142XS. 8*c i,^^E|0|:°^ ^f-QK ^SH^jr^Ei (70):?F ^9.^m FET(96)^ S2£|0i. 

FET(92 ^ 94)^ 01=013 2^ DIE1M ^m^MA\9\Jl. ^2HA|^E1 (70)2J ^E# ^EH^ 150*cS 
8X ^'^M9\n ^^E^. 

°iHiEi(76)ej 21°^ tl^(lOO)^ SKshunt) e2h A|:::iEi (98)2| IfilOlz^lrrOil g^^EK ^2hx| 

^Ei(98)Bj it^^^ SAIEI^ 01-3. 3 Eei|0!^ 5|^()00)^ biE(102)0il ^^'l^^^ S^^l 

Eh. Ei-O|^E(104) ^ 7^tJ-(106)^ h:E(102)2|- SAI Al-OIOil ^i^^ S^^EF. HhOIMEI- 
E2HX|^Ei(108)^ biE(102)0il ^71^9.^ S^^i OmiEi. 2!^S(110)Oil ^^y\^2.^ ^^Ei. ^ 

biE(56)0il S:?!^^^ tHIOI^M ^^^EK FET(112)^ ^^h^i A^E1(108)2j M^EiOil S 

7ilOIM2K a^(EAmFAI E&l|Ol# ?>^EF. 7^t^(1t4)^ FET(n2)^ 4^^^E|- 

h:E(56) AmiOil S^^lEh UI-OIMEI- ^2hx| >.Ei (116)^ M^HAI^Ei (108)Bi M^EIEj- FET(n2)^ >1I0|M 
Oil l^'7m2.^ S^^l P^EI, b:E(56)0il S^=J OlDIEi. ^' FET(n2)°J :^9.±m ^JmS. 

^ moi^m ^^^Eh. 

^j^'-E'"^ tl^(lOO)^ W^*- e^*-^, FET(98)2F A| >^e-|(1 16)^ ^l^^^'EK 2^^J(nO)^ M?hAI^ 
Ei(108)?h 2!^^J(110)0il 2\U ^H(sink)^hE^ FET(n2)2J >ilG|EM 2?!^ 

EITil uF:'| ?lt^ ^OIEK FET(98):'F i^EEi::?! Ulj^OiL SPSjOii ^^H SSS Eg EFO|^E(104) 
EF T^lt^KlOB)! mn SX!^ :^^>il &Eh, 

n SXIOil CH^H b:E(102)2J g§ [H^'= ol-LI-SJ QO|:£E gS" imKO.55V)0il 7^1*^(106) S= 

IR 3gJ- il^l-P Eft.'- 5101 =!EK E 20il EAIS OIIOilAI. hiE(102)^ ^ l.lVOjEf:. 

^O^Oil XFOilTil^. hiE(56)^ S^i:'!- biE(102)2J 014^^ bFU^ EI-OI^E 2! 

^^^K0.55V)0|Eh^ 510I 3^^" 510ICK 3^J\ [IH^OiL h:E(56):7h HEII^^ i^^^^h^, 
M?HAI:^Ei(108)^ L^^ EM^H^ ElOi. FET(n2)2J TilGI^ CHI Ai2J 2^1^ 7^o|-Al?l3. 01^ EJ^H 
FET(n2)01l BjuB E^S S^Eh b:E(56)0ilAl^ 2^1 MQM ^^^AI^EK D|^h:?F7v|^, g^xl 01 

^OiAIS. eaHAI^EIdOS)^ 7i2J EaEIAI Sf'OK FET(112)2J TilOIMOiiAl^i g^'l-AI^LiEK 
01^ FET(n2)0il E#£! 2^21- ii:E(56)0il Ai2| PCI-M S:?I-AI^IQ. E 2011 EAjSj DIIOilAI. 
biE(56)^ mm ^^\~ 1.64V01CK 

M2HAI^Ei(116)^ ^^L' ^1^ (100)011 A12J 2^ ElDIEiSAI S^^i-EK FET(1 12)011 ^^H E^^ 

y[ ^Sxl 01^^(01 DIIOilAi^ 200mA)^S 7Eltj-(114) ^►E'-ej IR S^h^ M2H7v|:6E1 (1 16) 

^ VbeOI^^^^ 4^^A|^iEK 

3 M2H7^|::i::E1(n6)^ FET(]12)^ ?il01M^¥Ei EgAI?1, FET(112)2J }ilG|M 2?|Eh 

FET(n2)oii EjijH Ema 2!w mom s-^ai^ick m?h7;i^ei (116)01! es& 3^:?i- ^^s^ oi^^si 

Vbe^ S^uI ^•■^tPI LIH^OiL FET( 112)011 ^oH E#S 2!^^ sSf^o^ 200mA^ ^t^AI^EK 

M?HA|^E1(70)^ SE7h M?HX|:::^EiM i!^A|?|7|01l #^ul 4^^EIS. FET(98)^ @2E|01. 
M?HA|^Ei(108)2J 01D|E1S¥E1 gXIS g:?IA|?|3 OjDlEIM sSh^HS SXIAjgiEK UiEM. 

h:E(56)Sj 2^1^ gXI 2?1 01^^21 3l-U2j QOI^E S^K^' 0.55V). FET(98)7|- g 
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EaH7;|>^E1(60 ~66)[HI ^SSQK t|S(75 ^ 88M °itHEi(?5 ii 84)7h □! SEOilAI S 

U^B. EEI-OIM SL|M(10)7|- E|M?he ecQ^i o,^ tl^(100)2J UDIXI 

SMg g(46)&^^ QE ±M^Mtm Sj:g)[Hl 2JtH ^^tf^Q. 01 SECHlAi, biE(56)e mtJii 

FET(1 12)011 ^^H ^-tl^OilOlEi SE1(54)^ SS^LK M?HX|^E1 (70):?h t|S(53)2| HFgOII ME|71£| 
» Sr^^ ^-it^WIOlEi SEi (54)011 S^IF^ 73tl-7|(106)^ Tat^HK 3^3(110)011 S\n 

EIM^M HEOllAl, e-^ tlS(lOO)^ a^M ±BM9\J1. i!(46)M ^hSAI^ITII 

^IQ. Hhfih g^OL ^E {!i!A1(75)^ gMM ^'(46)^ ^E^ ^^xmiH. ot i5o*cOil E^^*" 

b:E(56)0flA1^ ^Jj^OilOIEI aE1(54)0f| a^AISCh. Et.^ S£ 

{!!!Ai(75)2i ^5:^ 5l^E1IE|A|^ tlS(88)e ME|7iA|?|Il, SE f3!Al(75) 

2J STIl ^EM ^•^ 8*c SE ^^711 tMIK 

S!^'- 11^(100)011 9\n ssa m^^ ^^ ±9.m ^^^ai?i, ^^m m(^^)m 

Ai?mi *h:k ^mm s!(46)ej ^e:?!- i42*c om^ mchais. -^e ifyAi(75)s qi-ai ti^ n 

dsS eSAia. ^1 M2HS|>^E1(98)M ^9i^A\9\Il. 2)2^ t!^(10G)0il Sj^H gl^F 
Al^lQ. s£ {1IA1(75)°1 AiH^ ol^EilEIAI^ 5l^(88)S MEI71AI?IJ2, &E 

{!!!A1(75)^ ST^I SEM 33121 °f 150*cS, 8*c gE ^^^AI^iCK 

2!a^HH!-£h ^01. m^(.S3)7[ ^-tj^OllOlEi EE1(54)°J ElM^JjE 2j^2J gt^QEl-^ 2^ 

S"-^!^- ^Q\L[, ^t}. ^^J1X\±E]^ t!^ ^E^ ^^J^X\^L]7\- 7[m^\0\ @S1 UJIOll 8*c ^ 
?HAI^EI(70)7^ ^J^^tlCH S^^l UHOll 8*c ^'^^\J\ Ulj^Oll, ^l^EHEIAI^ tlS(88)El ^^^^ MaHAI^ 
E1(70)2J a^:?^ o,;^,^, ^3011 Ai ^^5|:?11 ^'■SEI^ i,^xit]-Q. 

s ^^goi EA|£! ^^171 ^'km ^9011 2|tll :?l#ElSiAI°^ B ^^S^ ^ICHUAl S^^HAI Q^^F>1I 

4^ 2^ ^01:011 AhOllTil^ 20ICK 

^^ti- 1. SE {:^Ai01IA121 SEM ^^Xlul-^ 

^^7\ ^E:?|- gjTll ^E OI^^^^FM 5A|5h^ ^E ^llAIOIIAiSj #q ai^tM ^E {iHAIOilA-l ^•"^ 
A|?|^ 

m ^um m^s.^ EEhoiM B^/7\m me. ei^ehe ^i^ej 2^ siitj- 

s^*»-2. sni^i-oii SiCHAi, ^•■71 SE i«AioiiAi2i iJsM ^^^Ai?i^ e?ii:?i- 

4^:?! SE7^ ^"-i^i ^E oiehg im ^e i!!Ai°i ^'sm siii ai^s ^-^ai?i^ 

^E7|- S711 ^E 01 A^-^ [IH ^^7\ S£ /ciiAiej A^:7l Ai3:^ 7;^,2 g^i EimS ^^-^Al?!^ 

g ^idi*i as q^^^b. eefoim s-^/^i^ ^ie Ei^esi^ ti^Bj ^iw fliti a>^s. 

g^tr3, ?;il2t»-01l 2I01A1, -^^71 ?H^011OIEi SE101I ?17\^ igoh^ Bn7[ 

^^7\ M2 amoii si^ ^'7\ ^E {iiAi^ iisoii gg^hoi 6^:71 aers-^i'ioii 2|^h 

?it^0ilOIE1 EElOil °i:7f^ ^^'-M ^r!t:A\7\^ ^ 

6^:71 7:111 yjicHi A"-:?! SE ^'7\ a^m gs^i-oi ^7\ a^*- e^r^ioii ^imai 

:i| ^-H^OllOlEi HEiOll 217^^ ^2^m B7W7\^ B71I 

m ^u\ti m'ss.^ u^b. EEmi^ Bn/7\m ^ie eim^^im ti^^j a^ tji^&i- uh^. 

g^t^d. fll2l^01l SiCHAI, &^:?| ^^^OlIOIEI SE1011 jjoh^ ^g^^ 371i:?^ 

^^71 M\ ai^s^Ei A*":?! xii2 eii^^^i iHAiBi Ai-:?! ^^ Ai^ei 2 01 oil gg^KS 

4^:71 E^^:?ioii ^^71 eH^oiioiEi SEioii ?\7\^ 3°^s s-^Ai?i^ g-Tin s 

as B^:?I01I SJ^H ^'7\ ^ij^OllOIEI EElOll e!7fe! Sg^g S^FAI?!^ 
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B. XilS^^Oil SiOjAI, A!!A|°] a^:?] 0,7,1 goj-g ci-7,171. 

fe^:?! SE SAiej 4^51 sem m7M9\^ 

m m'^s.^ u^^h eefqim Ei^eHE ti^°i j^i^h g^g. 

^^*»-7. ;^iiit>'-oii ^cHAi. ^i-:?! ^^ym 2]n 4^71 ^^ohdiei aEiOii ss-oii es^hoi 

P^H EEfOlM ^!E EI^EHE tl^oj u^^, 

^^*»-8. Q^B. EE^OIM ^lE EIM^M ^EM ij-A|^H3| 4^171 SE!?!- °Jfl| 51^^ 

Ol^i-ej^hM SAI^I-^ gq Ai2:M ^"^AI^IE^ ^E SjAi; 5! 

SE {!!!A12j Ah^l m^ Ajs:£|. g^^siQ^ ais:S ^'7\ Sq >J2:(HI 

[fl ?ii^cHtoiEi EE1Q1I ^^m ^ as 

^^ti- 9. ;^il8U-01l °MM, SE ^!!Ai^ 4^71 #q Aj2:£}- ^^'■^^^ ei^EilEI Al::!:: ^q 

^ ^i^irEiiEiAi^ m^m □ ^diti- ^9^^ q±b eefoi^ ^ie 

El E EH E. 51^. 

10. Jdl8tJ-CHI SiCHAi. 4^71 ^E ^ijAi^l- 
^E S-XI i!^ ?>I2. fcHIOI::^:: EW, M\ EW. ^ 4^:'! ^E iHAlBJ a|-:7| ai^;^ ^-ahx(?|£ 

4-::'I ^2HA|::iy^ 4^:71 miOl:::^ E»-A|-01I 21:71^0^ xn^^i ;j;-||2 

S ^HIt^ am CI^B EEFQIM ^|E EIM?i|E tl^. 

g^tj- 12. siCHAi. A»-7i ^£ Aij;,^o| ^e^AjsiM ^'y\ e^i^n ^i-:?! s 

Ultl- a# ^S^^ □:i:iH EEI-OIM ^lE EI^ehe t|^. 

13. xiieti-tHi ^cHAi, A^^i asr Ei-^I^PI- 

^ill S^^^SWI S:?I^E^ S^EICH Xill Ei-AI-fiK 4-:?l ^-^I^QIlOlEi EEiCHI °j:7f^i ^^.'m ^^'^^ 

4^:71 ^'KIS:^^ A^:?| 7;|2 eXI-fHI 2:7|5io^ ^^Ej ^-112 g^SSOil 271^:2^ 32 

BAK il 4'-:7| 2S aisiI ^ai^^ 4, o,^ ;^jQjE g.;^,,^ Ah;7| goh ce^^, 

^ aq ii'soii ga^FDi 4^:71 esaii ^ Si^ si msai^ei 
M ^Hlt.^ ae n^H EEmiM B^/y\m me. eim^^m ti^. 

14. DiloiEi mmm u^b: 

Q±B^ ^'y\ m\E\ mm^^Ei ciioie-im 4^ ^^^/7\m ^ie; 
u^BSi y^^mii B^/ym ^iem oi^ais 4^ ^-^i^cHioiEi eeu 

im tlS^ ^E# 4^ sin, ^q Ai^s >^ AiiAi; SI 

4^71 ^-^j^CHIOlEi SEIOil 2 am °]7m 4^ 4^71 ^E {[HAiBj ak^ji ^^ ai^^|. sxh^io^ ^s^si 

aq ijsiM 4 si^cfl. 4^71 aq a^m ga^hoi 4-7i ^jj^wioiei seiqii e!7i-^i 21 am i§ 

4^ 2!^ Sa B^7| 

M ^Hit.^ am m^9i^ q±b eefoim. 

^^tl- 15. 7511141^011 2101 Ai. 4^71 SE {^lAjej ai-:7| ai^£|. s^^^ho^ g^tai tl:^E1IEI Ali^i: a 
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16. mmm SioiAi, ^^r'l igA^:^^ 
S£ ifTJi @s sgr# ^^n, mioii bw, a ^71 ^aisi ^71 diss ^^Aia 

s s^au, ife^:'! sPsicHi s^si ni-M ^as 4^ a= sia(sirt<)g ;?Hlt.^ 2§ 

g^t? 19. M\'mm SiCHAi, 1^:71 i«AI2J ^^y\ dSM 4= SlU, SSI 

^71 dSM sr«Ai?pi $i«H SE tSAiei ^r:?! <m2s s^saii 4^ 2i= awEig □ 

xBi §S2ra(w ^?m2.s. g^acH 21^ Jiii exf2f, -^^^i ^u^moiei aEioj a?© szm gs^sjo 
£ sere «i2 &»g ?wdi, 4^71 msm E#Aia 4^ si^ sme^i; s 

BW, S 4^71 321 B^7I2| 4^71 ilSS 4=i!^* ^ TiOIS e?^^S 7CT0}. 4^71 gST B<^7I 
5J 4^71 {jSim SSSHa 471 3Wg E#Aia ^ as «a eajxiA-El 

g ^Ultt 2g 5hS Dia EEHDIUi. 
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